Abstract-The objective of this study is to address some technological challenges that we faced within the Electronic Roads in the Information Society (ERIS) 
I. INTRODUCTION
The unexpected high demand by the public to use the Intemet, and the introduction of new services (e.g. voice, video conferencing, or even multimedia) applications on the Intemet has raised some new challenges on the existing technology. In the last few years we have witnessed many promising solutions, in many areas such as Computer Networks, Digital Libraries, Co-ordination Models, Synchronization Models and System Design. One of the major challenges is the integration among these technologies. ERIS is a multidisciplinary project that addresses some of these technological challenges. The objective of this paper is to introduce the ERIS architecture and investigate two key issues: CBIR and the I P QoS. (IU) which holds the metadata of the system. The IU is divided into two parts: (i) the metadata index (semantic or system) that describes the IU content, and (ii) the actual data that can be any media type such as video, image, audio, or text. For the ERIS project the Dublin Core metadata was used [4].
II. ERISARCHITECTURE ERIS [l, 21 is an intelligent system that adapts dynanucally
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Refiner ( Starting from the User Profile (UP) module we describe the functionality of the system. The UP module holds the user profile of the user based on age, area of interest, and some other personal data that the user provides to the system. The system uses the user profile along with the previous steps of the user which the system has collected, to generate the proposed user profile. This is passed to the Information Unit Selector (IUS), and to the Link Generator (LG), as shown in Fig. 1 . The IUS functions like a search engine, using the metadata of the IUS and the information from the proposed user profile to search the distributed database. The IUS generates a list of IUS that is passed down to the System-based Refiner (SR-1) for formatting the list subject to the network resources.
The SR-1 uses the Ius metadata to check if these Ius can be physically delivered to the user (e.g. based on network resources). In case the System Refiner cannot deliver the IUS, the IUS will not be passed to the Page Composer (PU), subsequently to the screen of the user. Other similar Ius, or 'stripped down versions' will be offered to the user. These Ius will be ranked according to their 'closeness' to the user needs, taking into account the current state of the network.
The LG takes as an input the results fi-om the IUS. The LG uses the metadata of Ius and the proposed user profile to generate the primary and lateral links (see also Section 3, Archiving).
The output of the LG is passed to the System-based refiner (SR-2). The SR-2 selects the list of the links. The SRs pass the lists of the IUS to the PU based on the available resources of the network. The PU composes an HTML code based on a frameset, and passes the HTML code to the WEB server, which in turn passes it to the user agent.
A. Content-Based Image Retrieval
The CBIR module is an embedded module in the IUS module, see Figure 1 . The IUS has two functionalities. The user can use the IUS to make a regular search based on the semantics, but it can also use the IUS to search the digital library based on the content of the images. In ERIS, CBIR is based on colour, shape and texture is being implemented.
Projects like QBIC [5]
, V h g e [6] and several others have addressed many issues in this area. QBIC lets users find pictorial information in large image and video databases based on colour, shape, texture and sketches [5]. Even though these projects have solved many issues in the CBIR area, they haven't been able to get very good results.
B. Database
ERIS' database is expected to store an enormous amount of video, images, audio and text. The images are be stored in different P E G formats, from a standard-size of a thumbnail up to bigger size of 120x179 pixels, or 270x180 pixels. The videos are stored in an MPEG-2 fonnat with different resolutions. By having several versions of the same media gives the ability to the user to choose the quality of the image that he/she likes to see. Especially when the user is presented with several pictures then it would be easier to see them in a thumbnail format and then hdshe can click on the picture he/she likes to see in a bigger it format.
C. Introduction to IP QOS
The existing Internet architecture is based on the "best effort" model for delivering packets across the Internet. The current architecture delivers a packet at its best possible but doesn't guarantee when it will be delivered. The IP has succeeded to meet the requirements of its implementers at the time it was implemented. At that time the needs of the users' were very low. However, nowadays IP can't scale very well with user needs. The users work and play habits are changing, e.g. users expect to watch movies through the network, play 3-D games, check their stock online, videoconference and other. The demands of the .users have changed dramatically since the creation of IP, where it was mostly used for email, ftp, and lately for WWW.
The existing architecture of IP is inadequate to handle new (time critical) applications. Lately, several different solutions were proposed, but most have failed to replace IP.
One of these proposals and the most threatening to the IP architecture is the ATM architecture. One may argue that ATM has succeeded to win the technical battle for the provision of QoS to the users (i.e. better service provision, in comparison to the IP), but lost the battle in the applications domain. Not many applications that M under pure ATM can be identified.
The ATM is a very expensive protocol to have and without the pure ATM applications there is not a lot to gain. The IP has the advantage of many wellestablished applications, and because of its simplicity, it offers a more cost effective solution. ATM is currently used for backbone but it doesn't appear that it will win the battle to the doorstep. In order to make IP better able to support some form of Quality of Service provision to the users, several new architectures are proposed.
1) QoS Dejinition
The main target of the QoS is to satisfy customers' needs. The word QoS has different meanings among people. Even though, there are different views on the definition of the QoS, there is an agreement on the key concepts and on the terminology of QoS [6]. Class of Service is a more general term that is used to describe a set of features and other characteristics available with a specific seMce [9]. A QoS service is a term used to spec@ a set of performance characteristics with a service. Some of those characteristics are: service availability, delay, and delay variation, throughput and packet loss rate.
The QoS is always limited by the weakest link in the chain along the path, between the sender and receiver. The most critical characteristics of QoS are minimizing delivery delay, minimizing delay variations and providing consistent data throughput capacity. These QoS characteristics should be provided together with efficient use of the limited bandwidth resources.
2) New protocols for IP QoSprovision
There are a few protocols that aim to support IP QoS. Some 
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others still under study There are two categories for DiffServ, the Assured and Expedited forwarding. The assured forwarding (AF) has four classes and within each class three drop-precedence. Any packet exceeding their profile will be demoted but not necessarily dropped. On the other hand any Expedited Forwarding (EF) (minimizes delay and jitter) packet which exceeds its profile will be discarded. The EF uses a single bit to indicate that it is high priority [8] .
The classification takes place at the ingress router. For every packet that comes in the ingress router, the router classifies the packet according to its SLA (Service Level Agreement). The SLA is an agreement between the customer and the ISP, Intemet Service Provider [6] . The SLA has been agreed upon with the customer and the ISP. According to the user SLA, the packet will be classified and treated accordingly. After the packet has been classified then the rest of the routers can use the DS field to forward the packet to its destination, with the appropriate priority. In the next section we describe how DiffServ as implemented in the ERIS project.
Erus IMPLEMENTATION
A. Archiving
To archive the cultural content of the CJIS project based on the ERIS architecture into the database, we created a tool that makes this complex task simple. Figure 3 , shows the semantic dictionary that has been created by the cultural expert using our tool. The cultural expert can modlfy the structure of the dictionary tree dynamically. The dictionary tree has a hierarchical structure from general to specific and is been used to categorize the Ius. After the cultural expert creates the dictionary tree can add Ius to the system. Every Iu that is stored to the database is related to one or more categories of the dictionary tree. The cultural expert can use this tool remotely by connecting on the Intemet. The tool supports the addition or removal of the nodes and the child from the tree by just clicking on the appropriate buttons. The cultural expert enters the information regarding the Information Units and the Node IDS. Every entry of the cultural content is stored in the database along with the system metadata. The system metadata consists features that are used by the System Refiner and the CBIR module. The Dublin Core metadata data model was used, the basic core elements that we have utilized are the following 
B. ERIS Content-Based Image Retrieval
The feature extraction tool extracts several features from the images and stores them in the database. The extraction tool extracts features from still images only. Features from video are extracted through its conversion to still images. The video segmentation module breaks the video into snapshots and then passes them to the extraction tool. The extraction tool generates the features for the snapshots and stores them in the database. The user interface has to be user friendly, so that the user can easily interact with it. The image database is based on color, shape, and texture features. There are two ways to place a search on the system. The first method is to use a preexisting picture from a previous search and find a similar picture. The second method is to provide your own picture, extract the features online by the system and then search the database for similar images.
C. Integration of CBIR and System Refiner
In the ERIS project we aim to use DiffServ to enable the provision of QoS at the network level. Using the user profile, the data that have been requested, and the network status, better resource utilization can be achieved, thus satisfying better the user needs. The SRs take into account the state of the network and using the system metadata of the IUS, they take decisions as to which Ius should be presented to the user. All the features that are generated by the CBIR are stored in the database and can be accessed by the SRs. Some of the parameters the SRs modules will take into consideration are the following:
Available bandwidth, Round-trip time delay, Transfer time.
The SRs will calculate the values of these parameters and in combination with the system metadata add or remove the IUS from the list. For instance, if we have a list of ten Ius that five are videos' Ius, three audio Ius and two text Ius, and the available bandwidth is SOOKbps. Then the suggested action is to drop all the videos' Ius, since the video needs more than SOOKbps to be able to have a good quality. There are no guarantees that the audio quality will be good, as the Internet remains a best effort network. We believe that it is better not to give the user the option to request any information that cannot be delivered to the customer, due to limited (network) resources.
IV. CONCLUSIONS Through ERIS, an ongoing research project, we have identified two major issues that need to be addressed for better provision of services to demanding users of distributed digital libraries: Contend-Based Image Retrieval and the provision of Quallty of Service to the networked services. We have investigated CBIR and IP-DiffServ, the recently proposed Internet architecture, which aims to provide rudimentary QoS through service differentiation.
We have also briefly discussed integration and implementation issues. Several issues still remain open. In this paper we have provided some initial directions, which will be used in the CJIS prototype currently been implemented.
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